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SECTION I- OVERVIEW

Meteorological Support
Service Functions

General

The Naval Pacific Meteorol ogy
and Cceanogr aphy Det achment
( NAVPACVETOC DET) Lenpore is an
el ement of the Naval Meteorol ogy and
Qceanogr aphy Conmand under an
Oficer in Charge and assigned to
the U S. Naval operating forces.
The Naval Pacific Meteorology and
Qceanography Facility, San D ego,
California is responsi ble for
mlitary conmand and techni cal
direction of this detachment. CNMOC
instruction 3140.1() defines the
net eor ol ogi cal and oceanogr aphi c
services available fromthe Naval
Met eor ol ogy and Cceanogr aphy
Command. The prinmary services
provi ded by this detachnent are
support of aviation operations and
| ocal weat her warni ngs.

Aviation Operations

This detachnent provi des

flight forecasting services to
ten fleet strike fighter
squadrons, two fleet replacenent
squadr ons, Conmander Strike
Fighter Wng Pacific

( COVBTRKFI GHTW NGPAC), Naval
Station Lempbore, and an Air
National Guard unit in Fresno,
CA. Forecasting services are
avai | abl e 24 hours a day, seven
days a week. There are four ways
to obtain a flight weather
briefing: over the counter, by

t el ephone, by FAX, or by METRO
radio. To support aviation
operations, the observers take
and transmt observations each
hour fromtwo (2) hours prior to

Ar

field opening until field

cl osure. (Qbservations are
transmtted over the AW CVWN
circuit, as are Term nal

Aer odr ome Forecasts (TAF),
transmtted by forecasters four
times a day.

Local Warnings

The f orecaster recomends

the setting of |ocal w nd and
stormwarnings for the Naval Air
Station to the Operations Duty

Oficer (0ODO.

Specialized Products

This det achment, upon

request, will provide the

foll ow ng specialized forecasts:
Integrated Refractive Effects
Predi ction System (| REPS)

condi ti ons, QOptinmum Path
Aircraft Routing System ( OPARS)
flight plans, Radiol ogical

Fal | out (RADFO plots, and

El ectro- Opti cal Tacti cal

Deci sion Aid (EOTDA) forecasts.
EOTDA Ver 3.1 supports precision
gui ded munitions (PGVY) including
Infrared (FLIR), Laser (LGB),
and Vi sual Systens (CATEYES).

Climatological Studies

Speci al climat ol ogi cal

studies are avail abl e upon
request. This detachnent wll
refer certain requests requiring
i nformati on beyond our
capabilities to Fleet Numeri cal
Met eor ol ogy and Cceanogr aphy
Det achnment, Asheville, North
Carolina. They maintain the
archives for the Naval

Met eor ol ogy and Cceanogr aphy
Command and have an extensive
conput eri zed cli nat ol ogi cal
library.



Location and Description
of Detachment Spaces

Location of Naval Air Station
Lemoore

-rhe | ocati on of Naval Air

Station Lenpore is in the center
of the southern San Joaquin

Val l ey, about thirty mles south
of Fresno, California (figure |-
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Figure I-1- NAS Lemoore and Surrounding Area

1). The terrain around Lenoore
is flat and | evel, consisting
mainly of irrigated agricul tural
l and. As shown in figure I|-2,
the foothills of the Sierra
Nevada Mount ai ns begin their
abrupt rise forty mles east of
Lenoore. Sone of the higher
peaks range from 12,000 to
14,000 feet. Twenty mles west
of Lenoore, the Diabl o Range
foothills rise to el evations of
3,000 to 5,000 feet. The exact

| ocation of the Naval Air
Station (Reeves Field) is at
latitude 36 20'N, |ongitude 119
57"W Field elevation is 237
feet above sea |evel. The Naval
Air Station has 2 parallel
runways, 32L/14R and 32K/ 14L.
These runways are 13,500 feet
long and 200 feet wide. Figure
(1-3) shows a detailed plan of
Naval Air Station Lenpore. The
| ocation of the operations
conpl ex is about seven niles
nort hwest of the Naval Air

Station Administrative area

The detachment is in the
Operations Conpl ex, in the east
wi ng of the QOperations Buil ding
(Buil di ng 001), adjacent to the
flight clearance/flight planning
spaces. The Naval Air Station
has assigned 1,458 square feet
of work/storage space to this
det achment. The space is laid
out as depicted in figure |-4
and descri bed bel ow.

Forecasting/Flight Briefing
Area

Forecasters conduct
over-the-counter, radio, FAX
and tel ephone briefings within
this area. The Wall of Thunder

bank of computer monitors is
used to display conputer based
informati on of use to

weat her

Figure I-2- California Topography

the forecaster and to walk-in
customers. Weather information
is available to pilots fromthe
pilot-to-forecaster service at a
frequency of 317.0 MHz.

Equi prent |l ocated in this area
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i ncl udes a CONTEL Met eor ol ogi st
Workstation (CMN, the

Met eor ol ogi cal Information Data
Di splay System (M DDS) Server,
PC wor kstation, the

af orenmentioned Wal |l of Thunder,
and a NEXRAD WSR- 88D

wor kst ati on.

Observation Area

Al instruments and
recordi ng equi pnent required to

a

receipt/transmtt
al of message
traffic on the
GateCGuard termnal, and tactical
support production. The

conmand' s security container is
al so located in this space.

Storeroom

This satellite space is
used to store office supplies
and heliumbottles. Mni-

Rawi nsonde (MRS) bal |l oons are



inflated in this room

Meteorological
Equipment

Operations Area

The installation of all

equi pnrent is on a flat surface
235 feet above nmean sea | evel

wi th best exposure. The

foll ow ng paragraphs explain the
| ocati on of neteorol ogical

equi pnent .

Automated Surface
Observing System (ASOS)

| nstalled in February

1997, the ASCS sensors are

| ocated 2 mles south-sout hwest
of the Operations Buil ding al ong
runway 32L.

t he approach end of
The unit sensors provide
i nformati on regardi ng sky
conditions, visibility,
weat her,
t emper at ure, dewpoi nt,
speed and direction. The

Acqui sition Control Unit,

| ocated in Room 107 of the
detachnment, receives the data
fromthe field sensor unit.
ACU sof tware processes the
weat her data then generates
reports, archives data, and

transfers data to the external

display unit, located in the
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observer area. The unit displays
updati ng i nformati on regarding
time, sky condition, visibility,
present weather, precipitation
anmount s, tenperature, dewpoint,
pressure val ues, relative

hum dity and w nd.

Transmissometer (AN/GMQ-
10C)

|nMaHedn1%Memm,

1960, the AN GV} 10C neasures
surface visibility using units

| ocated near the touchdown

poi nts of both runways; 650 feet
east of runway 32L, and 650 feet
east of runway 32R). The

equi pnent cabi net for the system
is located in the observer area
of the detachnent. Renote RVR
digital indicators are |ocated
in the Radar Air Traffic Control
Facility (RATCF) and the Control
Tower .

Aerovane (AN/UMQ-5)

-rhe aerovane transmtter

is located 500 feet west of the
m d- poi nt of runway 32L. Wnd

i ndicators are located in RATCF
the Control Tower and the
forecaster area. This system was
installed in Septenber 1960.

Aneroid Barometer (ML-
448/UM)

-rhe detachnent's aneroid

baroneter, mounted on the

AN GV 10C equi pnent cabi net in
the observation area, is the
detachment’ s secondary tool for
recordi ng pressure. (Observers
make frequent conparisons with
the pressure values fromthe
ASCS uni t.

WSR-88D (NEXRAD)

The wer-88D Princi pal User

Processor (PUP)is used to track
severe weather in the | oca
area. The PUP is located in
Room 107 and the graphics

interface table is located in
the forecaster area

Instrument Shelter

-rhis shelter is | ocated on

the north side of the Operations
bui I di ng and houses thernoneters
and an electric psychroneter.

Rain Gauge

A ten-inch rain gauge is
nmount ed next to the instrunent
shelter on the north side of the
Qper ati ons Bui | di ng.

Computer Equipment

Meteorology and
Oceanography Integrated
Data Display System (MIDDS)

The m DDs systemis

|l ocated in the forecaster

wor kspace. M DDS consi sts of
four PCs with associ at ed
software: a server, a forecaster
wor kst ati on, an observer
workstation, and a PC with four
monitors called the “Wal | -of -
Thunder”. M DDS software
nodul es are designed to ingest
nmet eor ol ogi cal and oceanogr aphi c
data from several sources. The
data can then be displayed on

t he server or on one of several
wor kst ati ons connected to M DDS
The data fromMDDS is used to
popul ate t he detachment Internet
honepages.

Personal Computers (PCs)

Qher than M DDS, NPMOD

Lenoore has several PCs that are
used to process day-to-day
adm ni strative paperwork,
downl oad message traffic,
conduct Upper Air Soundi ngs,
to conplete training
requirements.

and



Communications
Equipment

CMW

\Althin the detachnent's

spaces there are two CVMNV
termnals. One CMNis located in
the forecaster area and the
second unit is located in the
observation area (observer use).
Both units have a keyboard, a
VGA monitor for data display,
and an internal hard drive for
data storage. An EPSON FX-850
provides print capabilities. The
forecaster CMNis connected to
the M DDS system and provi des

al phanuneric weather data to

M DDS

DIFAX Controller

hhtional Weat her Servi ce

Digital Facsimle (DI FAX) charts
are received fromthe Nationa
Weat her Service through the

DI FAX Controller box located in
the forecaster area. The
controller unit is connected to
the M DDS system and provi des

DI FAX charts to M DDS

Other Communications
Related Equipment

Dial-a-Forecast Recorder

The t el ephone recording

systemis in the observation
area. The systemallows mlitary
personnel and their dependents
to obtain a 36-hour |ocal area
forecast and a summary of the
past 24 hour weather via phone
24 hours a day. This service is
provided in addition to the

| ocally prepared 36-hour
forecast.

Pilot-to-Forecaster Metro
Service

-rhe Pilot-to Forecaster

Metro Service provides, via a
radio transmtting frequency of
317.0 MHz, voice weat her
information to pilots. The
transmtter is located in the
forecaster are



SECTION I
CLIMATOLOGY

Storm Tracks

Figure I1-1 illustrates

the primary and secondary

cycl one stormtracks (by season)
that affect the Pacific

Nort hwest and California. The
cycl ones, which influence the

| ocal area, occur during the

wi nt er nont hs.

Thermal Trough

E3y | ate spring, intense
heating occurs over the desert
areas of southern California,
Arizona, and Mexico. As the
at nosphere heats, it expands
vertically and creates a
thermal |y induced trough at the
surface (Figure I1-2). This
trough often extends northward
over the central California
valley and is linmted to |levels
bel ow 5,000 feet. By m d-sumer,
it occasionally extends as far
north as southern British
Col unbi a.

The thermal trough is a
rel atively pernmanent sumertine
feature. Cccasionally, it
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Figure II-2 Thermal Trough

weakens due to the intrusion of
cool marine air into the valley.
This intrusion occurs on a 3 to
5 day cycle and is the only
relief fromthe persistent heat
experienced during the sumer
nmont hs. The degree of cooling is
dependent on the height of the
mari ne inversion near the coast.
A description of this occurrence
is in the special features
section of this handbook

The rul e associated with
the therma
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Figure II-3 Stationary High at the
Surface

frequently occurs over the West
Coast during the wi nter nonths.
The effect of this stationary
hi gh on the San Joaquin Vall ey
is persistent radiation fog
(Tul e Fog). Further description
of this major wintertine
occurrence is in the specia
features section of this
handbook. There are nany
variations

':C{ggrghsLses 140 135W&13DW 1284 1200 115%We 110V 105wy 1004 k) S0y I n the

ies. |esn R p— i osition of
The only | T & Fhi s hi gh-
si gni fi cant —— pressure

cl oud cover 50N = N \ sl system
observed 564 ff%x o *ww \ ““Fné which will
during the f’ / %:\kp Ll ] affect the
sumer is a | j T = | "1 persistence
per si st ent f ;/2 S } \ }— of fog in
line of 40N an | the valley.
or ogr aphi c = i Kﬁ; ) A \\ E The nore g
cumul oni nbus | N\ hiY }gw stationary
whi ch forns o AJ t he high

al ong the . EXW B .| becones, the
Sierra Q% NN N nore dense
Nevada I8 4 5 576 370 and

during the ext ensi ve
aft er noon Figure II-4 Stationary High at the 500 mb the fog
hours. In Level becones.
addi tion, Li kewi se, when a bl ocki ng high

during the sumer nonths, valley
haze may reduce visibilities to
3 to 5 mles.

Stationary High

Figuresll-3 and I1-4
depi ct a quasi-stationary high-
pressure systemboth at the
surface and aloft. This feature

I1-2

exi sts over the West Coast,
dense fog will remain in the
valley for many days with little
or no clearing. During these
periods, the airfield may be

bel ow mi ni muns t hr oughout the
nmorni ng and occasionally al

day.
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foll owi ng situations:

a wave on an east to west
oriented front.

a secondary lowin an

unst abl e ai rmass foll ow ng

t he passage of a frontal |ow.
beneath a cut-off |ow

at the base of a | ong wave
trough which has a jet

maxi mum over the area?

Statistical Weather Summary

NAS Lenoore's

statistical

summary i s contained in Figures

I1-3

-7 through 11-9.
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SECTION IlI-
FORECASTING

General

Ebspite bei ng near the Pacific

Ccean, Lenpore's local climate
di spl ays many conti nent al

traits. Wnters are cool and
hum d, and summers are hot and
dry. 1In fact, the diurna
tenmperature range can be as nuch
as 50°F degrees.

Winter

The winter or fog season

as it is referred to in the San
Joaquin Vall ey (Novenber to

February), accounts for nost of
t he annual precipitation and |IFR
weat her. Many forecasting

probl ens are presented to one
who has not experienced this
season in its entirety. After
observing clear skies, warm

t emper at ures and excel | ent
flying weat her for nonths,
start of heavy fog, clouds,
and, on rare occasions, even
snow, greatly challenges the
| ocal forecaster.

hbvenber mar ks t he

begi nning of the fog season.
During this tine, the thernal
trough over California has
weakened consi derably and the
influx of maritime polar air
begins. By the end of the
nmont h, weak frontal passages
produce cl oudi ness and
precipitation. Fog causes the
first lengthy periods of IFR
weat her. The tenperature
decreases steadily during the
nmont h, and frost or |ight
freezing conditions normally
occur on several days. During
Decenber and January, the

t he
rain

weat her continues to
deteriorate. Extensive
fog and frontal passages
becone nore frequent, and
t emperatures continue to
decline. February nmarks
the end of the fog season
with a gradual decrease in
| FR days toward the latter
hal f of the nonth.
Tenperatures remai n coo

t hr oughout the nont h.

Spring

An abrupt change in
weat her occurs at the
begi nning of the spring
transition season (March -

May). Tenperatures remain
cool, but, by the end of
March, the fog and

extensi ve cl oudi ness of
the wi nter nonths have
nearly di sappear ed.

During April and My,
tenmperatures rise steadily
and the best weather of
the year is experienced,
both from an operationa
and a confort aspect.
Several weak frontal
systens may pass through
the area leading to
several days of showery
precipitation. One or two
t hunderstornms may enter
the | ocal area, but, for
the nost part, clear skies
are prevalent during this
season.

Summer

E&trenely hi gh
tenmperatures and | ow
hum dity define the
summer, or dry season
(June- August). Afternoon
tenperatures are
frequently nmore than 100°F
degrees and hum dity | ess
than 30% Flying
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conditions are excellent with

cl ear skies and VFR present

weat her nearly 100% of the time.
The only hindrances to flight
operations are the density
factor (resulting fromthe
extrenely high tenperatures) and
t he orographi c thunderstorm
activity along the Sierra
Nevada. COccasionally, the influx
of cool nmarine air into the
valley brings a slight relief
fromthe unrel enting heat.

Fall

-rhe fall transition season

( Sept enber - Cctober) is very
simlar to the spring
transition. Flying conditions
are excellent and tenperatures
begin to fall. Near the end of
this period, cloud amounts
gradual Iy increase, and several
days of fog and | FR weat her may
be experienced. Precipitation
caused by airmass shower
activity, is usually light.

Subjective Rules

Summer Rules

The foll ow ng sumer rules
apply:

VWhen the narine inversion
exceeds 300 neters/985 feet,
an influx of marine air can
be expected fromthe San
Franci sco Bay area through

t he northwest end of the San
Joaqui n Vall ey.

VWhen the narine inversion
exceeds 500 neters/ 1640
feet, an influx of marine air
can be expected to enter the
San Joaqui n Val |l ey through
the | ower passes along the
coastal range (Pacheco Pass
(420 neters/ 1380 feet) and

Chol ane Pass (520
meters/ 1700 feet)).

Any marine air influx
into the Central Valley
i s enhanced when a
short-wave trough al of t
or a weak cold front
nmoves t hrough the
val | ey.

VWhen strong westerly
surface wi nds are
reported at Travis AFB
(SW), marine air wll
flowinto the
Sacranento and northern
San Joaqui n Vall eys.
When the surface w nd
at Sacranento becones
15 to 20 knots or nore
(with a westerly
conponent), marine air
is flowing into the
Sacranento and northern
San Joaqui n Vall eys.
Cooling will occur in
the Central San Joaquin
Vall ey within the next
12 to 18 hours.

The thermal trough is
best defined just prior
to the influx of marine
air into the centra
val | ey, where surface
tenperatures are al nost
al ways in excess of
100° F.

VWhen the nmarine air
flows into the interior
vall ey, the therma
trough weakens.

Cooling generally
persists for about two
days follow ng the
influx of maritime air
into the central San
Joaqui n Vall ey.

An abrupt increase in

| ocal surface wi nds
fromthe west or

sout hwest and an
increase in relative
hum dity indicates that
the marine air is
entering the valley

t hr ough t he Chol ame
Pass (| ocated northeast



of Paso Robles (PRB)). In shal | ow or patchy and

this situation, the maxi mum visibilities relatively
tenmperature for the follow ng good. This is usually
day is expected to decrease due to cal msurface

by 10<198>F or nore. wi nds. However, expect
When northwesterly surface fog to rapidly form

wi nds are observed 10 knots when the surface w nd
or nore before m d-norning, is only 2 or 3 knots.
sust ai ned surface w nds of 20 - Qccasionally, the field
knots or nore can be expected will be VFR during the
later in the day. early norning, yet

Maxi mum heating usual |y dense fog can be
occurs between 1600 and 1700 observed to the east.
PDT. A wind shift to an
Wien the surface flow into easterly conponent will
the San Joaquin Valley is cause the field to be
froman easterly direction, rapidly engulfed with
adi abati ¢ conpressi onal fog to near bel ow
heating of the descending air m ni mum condi ti ons.
fromthe Sierra Nevada - If broken or overcast
Mount ai ns produces hi gher m d- | evel cloudiness

t enper at ur es. exi sts above the fog or
Under static thermal trough stratus layer and the
condi tions, the nmaxi mum fieldis IFR or bel ow
afternoon tenperatures during m ni nuns, very sl ow
August can be forecast by i nprovenent can be
assuming a 3.5°F per hour expected and the

i ncrease fromthe mini num di ssipation of the fog
tenperature reached at or stratus Is not

sunri se. i kely to occur

After the fog or
stratus has burned off,
VFR condi tions will
general |l y be margina
due to visibility

Winter Rules

The following winter rules restrictions in haze.
apply: o
% \
VWen a cold front passes w 4 99% thance of altrace pf
t hrough the San Joaquin '5: predipitation within 24 to 36 hours
Val l ey and a neasurabl e o
anount of precipitation Z 0
occurs, fog will usuall 50 ™~
’ y Om \
formthe foll ow ng night. we A
Wen a fast noving col d 25
front passes through the @
San Joaquin Valley with & 8 0% chance of atraceto 1 in¢h of
little or no precipitation, % recip|tation withjn 24 to 36 hours
fog will not generally form o
for 1 or 2 days after § -12
N

frontal passage. ° 4 8% 12° 16° 20° 24° 28° 32°
Even with 100% humi dity and
maxi mum r adi at i ona

cooling, early norning fog
occasionally will be

DISTANCE of surface low center, 1015 mb or
lower, SOUTH of 45°N and WEST of 110°W

Figure IlI-1 East-West Precipitation Nomogram
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24 HOUR PRESSURE CHANGE AT EUREKA,

sout heasterly
conponent surface

wi nd. Wen the

(MBS)

inch of precipitation within 24
-8 to 36 hours.

4 20% chance of > of Ki ngs River and
precipitation wit to local irrigation
0 — S 36 hours ganalf are | ow or
— ry, fog is
, T~ general Iy shal | ow
60% chance of a trace to ¥2 and patchy.

If the top of

7% S R N . —

the fog | ayer
extends to 2,500
feet or above,

4° 8° 12° 16° 20°

28°

afternoon cl earing

32 shoul d not be

DISTANCE of surface low center, 1015 mb or lower, NORTH of 45°N and ex pect ed.

WEST of 110°W

Figure IlI-2 North South Precipitation Nomogram

Once the fog or stratus has
burned off, reformation wll
not generally occur for
several hours after sunset.
When air nmass conditions are
i deal for persistent fog
(stabl e upper |evel high
pressure following fronta
passage), prolonged periods
of noderate surface w nds
wi Il produce stratus ceilings
i nstead of fog.

If heavy fog is acconpanied
by frequent periods of |ight
drizzle, look for lifting to
occur at an earlier tinme than
t he previous day.

When a stratus overcast forns
due to noderate surface

wi nds, dissipation will
usual ly occur later in the
day or not at all.

The earlier the fog forns at
night, the later dissipation
wi Il occur the foll ow ng day.
The reverse is also true and
when the dewpoint spread is
<<25<198>F (fog will not form
on the foll ow ng norning).
The Kings River and | oca
irrigation canals have a
definite effect on the depth
of the fog, especially when
associated with a |ight

Objective
Techniques

Summer
Maximum Temperature

Che of the first

i ndi cations of an

i npendi ng hot spell in the
San Joaquin Valley is a
24-hour surface pressure
rise of 5to 10 mllibars
over Washi ngton, O egon,
and | daho. A progressive
sout hward shift of the 24-
hour surface center into
Nevada causes, in response
to the pressure gradient,
strong east-nort heast

desi ccating wi nds through
the Sierra Nevada nountain
passes. The extreme case
occurs when the surface
center shifts southward to
a central position over
sout hern Nevada,
representing the
forerunner of the Santa
Ana condition over the Los
Angl es Basi n.

Local forecasters

have recogni zed the
connecti on between 24-hour
pressure rises over Nevada
and warming in the Centra
San Joaqui n Vall ey.
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FOG
CONDITIONS
o 14 1. WIND<5
8 s stratification
= 12 2. SKY NOT
& OVERCAST acconpani ed by a | ow
0 10 subsi dence i nversion
ﬁ SﬁEECAST often results in
a 8 VERIFY rising daytinme
a APPROX. 75% temperatures. This
E 6 OF THE TIME enpi ri cal know edge
g furni shed the basis
> 4 for the second
W par anet er.
2 Radi osonde
information is used
0 to determ ne the
30 50 70 90

DRY BULB TEMPERATURE AT 1800L (°F)

i nversi on base
pressure change as
t he second paraneter:

Figure IlI-3 Fog Formation Nomogram

Conversely, expansion in the
mari ne coastal air depth and
subsequent cooling in the valley
have general |y acconpani ed
pressure falls over the plateau
In the course of attenpting to
devel op pressure gradi ent

gui del i nes a rough thunbrul e was
found: an average of surface
pressures fromthree coastal and
three pl ateau stations,
subtracting the averages, and
using the difference between
this value and that of the
previ ous day for one

Z=1p - Ip

I p represents
the 1200Z pressure of the
subsi dence i nversion base
at Lempbore in mllibars
and <M >1p'<D> is the
pressure of the inversion
base at 1200Z the previous
day. "Z" is the 24-hour
change in the Lenoore
i nversi on base.

Usi ng t he paraneter
"X' and "Z", the follow ng
equations may be used in
estimating the change in

paraneter. Accordingly, the
first paraneter is defined as
fol | ows:

X= ((AAA)+HB-B)+HCC)+DD)+EE)+FF))
3

A B C D E and F are the
0000Z surface pressures in
mllibars and tenths for the
current day at SFQ MRY, SM,
LOL, WMC, and TPH
respectfully. The prinmed
guantities are the pressures
obt ai ned the previous day at
0000Z. The resultant "X" is
the 24 hour change in the
average surface pressure
bet ween the centra
California coastal
t he Nevada Pl at eau
Local ly, early norning,
| ow | evel snoke

ALTITUDE
(FT)

regi on and

4500
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Figure Ill-4 Fog Dissipation Nomogram



the maxi num tenperature from
one day to the next:

JUNE
T24= (-7.7%.1Z+1.8) / 10

JULY
T24= (-6.7X%.52-1.8) / 10

AUGUST
T24= (-6.5%X-.5Z+ .03) / 10

SEPTEMBER
T24= (8.1X+.4Z-4.0) / 10

T24 is the forecast
change in nmaxi mum t enperat ure
for the followi ng day in
degrees F. Wien two inversions
exi sts at Lenpore, the |ower
inversion is used in all
calculations. By adding T24 to
t he maxi mum tenperature of the
current day, the forecast
maxi mum t enperature for the
following day is obtained. Best
results are obtai ned when T24
approaches or exceeds a val ue of
two degrees F.

An inportant exception to
t he above formul a occurs when a
change in air nass is
experienced, such as the
advection of marine air
valley. |In this case,
tenperatures will drop
regardl ess of the value derived
fromthis fornula.

into the
maxi mum

Precipitation Associated with
500 mb Height and Vorticity
Progs

The LFM (Linited Fine

Mesh) and NOGAPS 500nb progs,
avail abl e from Dl FAX and JW
respectively, have proven to be
useful in forecasting upper

| evel noisture and precipitation
over the south central San
Joaquin Valley. Loca

I11-6

Figure llI-5 Typical Tule Fog as
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Seen by Satellite

application works best
when a wel | - defi ned
progressi ve upper-|eve
trough proceeds across the
west coast.

The basi c approach
is to forecast nmid-I|eve
clouds and precipitation
whenever the predicted
500nb heights are |ess
than 5,460 gpm positive
vorticity val ues
(i sopl eths) exceed +10 and
the 500mb-wind flowis
westerly or southwesterly
If there is no evidence of
a cold front associated
with the 500mb short wave
trough, a greater
vorticity value and | ower
500nb hei ght nay be
requi red to produce
preci pitation over the
| ocal area. This
t echni que has been used
wi th good success.
Vorticity data should be
carefully checked due to
the proximty of the west
coast and a | ack of
observi ng stations over
the ocean (upstrean).



Precipitation Associated with
West to East Type Frontal
System

The nonogramin figure

I11-1 is used to forecast
precipitati on when a | ong wave
trough is positioned near the
west coast and a west to east
type frontal systemis
approaching the California
coast .

Precipitation Associated with
North to South Type Frontal
System

The nonogramin figure

I11-2 is used to forecast
precipitati on when a | ong wave
ridge is positioned over the
western U.S. and a north to
south type frontal systemis
appr oachi ng northern California.

Fog Formation

The nonogramin figure

[11-3 is used to determ ne
whether fog will or will not
formduring the night based on
the dry-bulb tenperature and the
dew poi nt depression at 1800

[ ocal tine.

Fog Dissipation

The nonogramin figure

[11-4 is used to determ ne the
time of fog dissipation after
sunrise and based on forecast

wi nd direction, speed, and the
t hi ckness of the fog or stratus.

Local Weather
Phenomena

Snow

The onl y snowf al |

recorded at this station
since its commssioning in
July 1961 occurred on 21
and 22 January 1962, with
an accunul ated total of
3.3 inches. This snowfall
was associated with a

wel | -defined cut-off | ow
al oft that forned over the
North Aneri can conti nent
and noved SSWover centra
California to a point

of f shore sout hern
California. Wth
continental polar air
pouring into the area from
the north in the | oner

| evel s and noi st unstabl e
air overrunning it at

hi gher levels, the idea
situation for snow had
devel oped.

Fog

Radi ati on fog or

Tule fog as it is comonly
referred to in the San
Joaquin Valley, is the
only fog of consequence,
whi ch occurs at this
station. It occurs mainly
during the nonths Novenber
t hr ough February,
frequently reducing field
conditions to bel ow GCA

M NI MUMS during the
nmor ni ng hours.

The first day of fog
usual ly occurs in maritine
polar (MP) air a day or
two after the passage of a
wet cold front
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(precipitation occurring). Wth
ri sing pressures occuring behind
the cold front, a subsidence
inversion forms. This inversion,
conbi ned with the nountain
ranges that encircle the vall ey,
conpletely traps the MP air mass
inthe valley. Fromthis point
on, the entire air mass is

cool ed by radiation, pronoting
the formati on of fog.

O the many vari abl es
i nvol ved, estimating the tine
when turbulence will lessen to
allow fog to formis the primry
consi deration. The turbul ence,
or wi nd novenent factor, appears
to act slightly differently
follow ng frontal passage.
Frequently, at night and
foll ow ng the passage of a cold
front, no fog will form because
of the presence of excessive air
novenent. In other instances, a
rapidly noving front has noved
far enough beyond the station to
decrease turbul ence and al | ow
heavy fog to formthe first
ni ght .

Once a thick fog has
formed, dissipation is slow
VWhile the ceiling does lift as
the | ower |ayers are heated,
cl earing usually does not occur
until noon. During he next
ni ght, because of the reduced
nunber of hours of heating, fog
will formearlier and build to
greater heights during the
night. This increases the
possibility of later clearing
the next day. Wth no changes
in the synoptic situation, the
trapped air mass gradual ly
becones col der each day unti
its vertical extent allows
little or no clearing.

VWen the top of the
i nversion has increased to
consi derabl e depth, above 2,500
feet, fog is not dissipated by
surface heating. A stable |ayer
remains its base usually bel ow
1,000 feet, with an unstable
| apse rate beneath. After the
heati ng hours and before
stabilization can take place in

the | ower |ayers,

stratus

fornms bel ow the inversion,
qui ckly form ng an

overcast.

The over cast

inhibits the formation of
fog in the | ower |ayers

and,
to the surface,

unl ess it builds down
hori zont a

visibility remains good

for the period.

Thi s

occurrence is likely to
repeat during the
foll ow ng nights.

One feature that

intensifies fog in the
valley is the | owering of
t he subsi dence inversion
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Figure IlI-7 North-South Associated 500 mb Trough

Three to five days after
pressures begin to rise
over the Pacific

Nor t hwest ,

the w nd

directi on changes at the
8,000 to 10, 000 | evels
froma westerly to an
easterly conponent,
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Figure IlI-8 East-West Front at Surface

indicating air is settling from
the stationary basin Hi gh. This
| owering of the subsidence
i nversion and cappi ng of the MP
air mass reduces the vertica
extent of the fog. This in turn
often forces the stratus deck to
build down to the surface during
t he ni ght.

Estimating the tine of fog
di ssipation is dependent on the
t hi ckness of the layer and the
vel ocity of the surface w nd.
When a surface wind has a
sout herly conponent, dissipation
time increases with thickness.
However, this does not hold true
with a surface wind that has a
nort herly conponent. Under
static conditions, fog wll
earlier and dissipate |ater
succeedi ng nights until the
trapped air mass i s renoved.

In order to end the fog
cycle, a conplete renoval of the
MP air mass trapped in the
valley is required. This occurs
with the passage of a frontal
system a surface low, or an
upper trough through the area.
The resultant instability
effectively destroys the
i nversion and sweeps the trapped
air fromthe valley.

form

San Joaquin Valley
Eddy

A northerly pressure

gradi ent can produce a
wi nd eddy in the San

Joaqui n Vall ey,

resul ting

in light and variable or
[ight southerly winds in

t he east-centra
of the valley.

portion
Thi s

phenonenon ext ends
southward from Madera to
Tul are and eastward from
the Lenmoore area to the

Si erra Nevadas
eddy is active,
(SCK), Merced (MER),
Bakersfield (BFL)

Wien t he
St ockt on
and
report

nort hwesterly to northerly
wi nds of about 10 to 20
knots while Fresno (FAT)
and Visalia (VIS)

report

I'ight and variable

or light southerly w nds
at or about 2 to 7 knots.

San Joaquin Valley Low
Level Jet

-rhe sumer noct ur nal

jet over the San Joaquin
Val | ey has been known to

exi st for several

years.

Knowl edge of the strength

of this | ow| evel
verti cal

jet, its

extent, and its

wi nd speed distribution
through the valley is of
interest to aviators, fire
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fighting officials, and air
pol I uti on control agencies.

During the sumer, the
| ow1level jet frequently occurs
at night. It forns near sunset,
reaches maxi mum strength during
t he evening and continues to
exi st for nmost of the night,
gradual ly dimnishing in
intensity.

The nocturnal jet is
related to the afternoon marine
air invasion through the San
Franci sco Bay area into the
delta region and is caused by
| arge-scal e thermal and pressure
patterns. The jet is dependent
on the intensity of the eastern
Pacific Hi gh cell and the
sout hwest desert thermal | ow
Maxi mumintensity occurs during
the hottest tinme of the sumer
when the thermal trough is best
defined. The jet is less
devel oped when the marine
i nversion al ong the west coast
becones deep enough to all ow

cool air to spill into the
val | ey, thereby weakeni ng the
thermal | ow over the interior

The vertical structure of
the jet during maxi mum i nfl ow
peri ods shows surface w nd
speeds of 10 to 15 knots,
gradual ly increasing to a
maxi mum of 25 to 35 knots
between 1,000 to 2,000 feet and
gradual | y decreasing to 10 to 15
knots at 4,000 feet.

I nformati on avail abl e about the
hori zontal extent of the jet
shows it to be present over the
entire San Joaquin Valley and of
equal strength fromeast to
west. Fromnorth to south, the
maxi num velocities will be found
in the north or central portion
of the valley. The w nd
direction is fromthe west

to northwest in the northern end
of the valley and northwest
through the majority of the
remai nder of the valley (the
exception is the extrene

sout hern end of the valley where
the eddy effect s occurring).

Marine Air

| n the san Joaqui n

Val | ey, the hot summer
tenperatures are

unrel enti ng except for an
intermttent influx of
marine air into the
valley. This influx of
marine air occurs when the
t hermal trough over the
California interior is
wel | defined and the base
of the marine inversion

al ong the coast extends
above 984 feet. The
principle route for marine
air to enter the San
Joaquin Valley is through
the San Franci sco Bay area
into the delta region in
the northwest part of the
valley. At this point, the
marine air splits into two
cool streanms: one flows
northward into the
Sacranento Vall ey, and the
ot her pushes sout hwar d.
Usual | y, when Sacramnent o
is being cooled by the
marine air influx, the
Lenoore area wl|
experience a somewhat
nodi fi ed cooling the
foll ow ng day. Wen the
base of the marine air

i nversion extends to 1, 640
feet or greater, coo
marine air may spill into
the San Joaquin Vall ey
fromthe | ower portions of
the coastal ranges to the
west, especially through

t he Pacheco Pass (1, 380
feet) and Chol anme Pass

(1,700 feet).

Runway Crosswinds

Because the runways
at NAS Lenoore are

orientated parallel to the
San Joaqui n Vall ey,
crosswi nds occur |ess than

I11-10



one percent of the time. These
few occurrences take pl ace
primarily in the afternoon, wth
crosswi nd conmponents of 10 to 15
knots. The average crossw nd
conponent at this station is
usual ly less than 15 knots.
Wien it does exceed 15 knots, it
is usually associated with gusty
wi nds.

Hazar dous crosswi nd
conponents occur with
nort heasterly w nds when the
ridge aloft exists with a
surface high over the plateau
A surface | ow pressure system
| ocated of f the California coast
may produce noderate to strong
sout hwesterly winds that create
a crosswind hazard. 1In this

\

o

case, the norning surface w nd
at Sandberg, California (SDB) is
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Figure IlI-11 Cut Off Low at 500 MB

a very good indication of the
afternoon wi nd at NAS Lenvoore.
Pre-frontal southwesterly w nds
associated with a fast noving
cold front al so may produce
hazar dous crosswi nds for a short
peri od.

Cold Front (North to South
Type)

Figure 111-6 and 111-7
illustrates a fast noving cold
front and its associ ated 500mb
trough. This frontal system
orientated north to south, is
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Figure IlI-10 Cut Off Low at Surface

t he nost comon type and
may occur during any
season of the year. During
the summer nonths, a front
of this type is usually so
weak by the tinme it
reaches the San Joaquin
Val |l ey no significant
change in air mass occurs.
During other tinmes of the
year, pre-frontal shower
activity of short duration
may occur. This usually
occurs during the winter
nont hs when cold frontal
passages are experienced

W 130W 125 AZ0W 1AW A0V 105w 100w

on a 3to 5 day cycle. A
noder ate post-fronta
surface wind will usually

sweep any fog out of the
vall ey. The associ ated
instability will inhibit
fog formation for the next
24 to 48 hours. Post-
frontal surface wi nd may
be strong enough to
require a wi nd warni ng

but, in general, sustained
winds will be less than 20
knot s.

Frontal System (West to
East Type)

Figurelll-8 and

[11-9 illustrates a west
to east frontal system and
it has associ ated 500nb
trough. This sl ow noving
frontal system occurs

i nfrequently during the

wi nter and early spring.
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However, when this system does
devel op, multi-layered cl oud
cover, intermttent rain, and a

f ew enbedded t hunderstorns may
be expected for one or 2 days.
The forecaster is usually
forewarned of this system when
the | ong wave trough position is
| ocated west of the California
coast and a wave forns al ong the
front of f the sout hwest

Cal i fornia coast.

system This incl enent
weat her may persist for
nore than a week.

Hazardous Weather
Phenomena

Tornadoes

-rornadoes found here

are classified as Pacific
or West Coast Type.

Though the occurrence of
Cutoff Low tornadoes in the San
Figure 111-10 and 111-11 Joaquin Valley is rare,
illustrates a cut-off low at the these phenonena presents
surface the greatest single
and EEN‘H—\\%@: A% =t 4 \ESN net eor OI Og| Cal
500nb %&“?g {'% hazard to this
| evel s. o L ., Sstation. _
This | ow H N \ 3 Tornadoes found in
) : A this area formin
fovaLly - [ (e }%ﬁ ] " relatively cold
forns {{ S~ ;}i 4@ _ _ ,
during o = N ,, mist air and
t he // B jgeggixfﬁ\ |1 ﬁé occur singularly
Wi nt er o s L& —+ |7/ | ¢ rather than in
or early ® éi lﬁiégjj;gif (w“ - ;?QLL:ﬁZ.IeJQF »
spring. i e
These 140W 13500 130W 128 120 H%X\\HK\‘V}\T 108 WEI)\/j: o usual I y I OW and

cut - of f Figure IlI-12 Thunderstorm Development
| ows at Surface
general |

y begin to formover land in the
northwestern United States and
nove south or southwest to a
position off the California
coast. When this lowis well
defined central and southern
California will experience

mul ti-layered cloud cover and
heavy rain for prol onged
periods. Enbedded thunderstorns
al so may be associated with this

wi nd gusts are
of ten masked by
strong gradi ent
flow. These

t ornadoes have a
conparatively brief life
cycle, with short narrow
paths. It is believed
that the comparative
rarity of surface
destruction associ at ed
with the West Coast Type
Tornado may be due to the
cushi oning effect of the
cool surface air.
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Figure 111-13 700 mb Associated T-storm

Development

West Coast Type Tor nadoes
are always associated with a
cold core low aloft. The nost
favorabl e areas for devel opnent
of these tornadoes are to the
rear of maritinme polar cold
fronts and in very cool air
behi nd squal |l |ines.

Thunderstorms

-rhunderstorn1activity is

i nfrequent in the | ocal area.
VWhen t hunderstorns pass over the
station, the resulting ceiling
can lower to 1,000 feet or |ess,
restrict visibility in heavy

rai nshowers or small hail, and

i ntroduce a noderate gusty
surface wind. These conditions
exi st for only short periods.
Thunderstorns are likely to
occur in the spring and fal
are not characteristic of the
prevailing air nmass at this
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Figure I1I-14 500 mb Associated T-
storm Development

They are associ at ed
troughs and

station.
wi th upper |eve

| ows, fast noving cold
fronts, pre-frontal squal
[ines, or an intruding

@il f of Mexico airnass.

Upper | evel troughs
and | ows account for the
greatest thunderstorm
threat to NAS Lenpore
The surface and 700nb
charts shown in figures
[11-12 trough II1-14
illustrate an idea
synoptic situation
favorable for the
devel oprrent  of
t hunderstorns under this
condition. One of the
nost favorable areas for
this type of thunderstorm
devel oprment is along a
path fromthe Kerman-Biol a
area (30 mles north of
NAS Lenpore) to the San
Joaqui n River.

Fast noving cold
fronts and pre-frontal
squall lines account for
t he second great est
t hunderstorm t hr eat,
are likely to occur
anywhere in the valley.

and

Gulf of Mexico Air

Wen the westerly

retreat to the northern

| ati tudes and the

conti nental high-pressure
cell noves over the
western U.S., warm noi st
@il f of Mexico air flows
around the periphery of

t he hi gh-pressure cell
This rare sunmertinme
situation usually produces
t he greatest weather
activity at NAS Lenoore
and usual ly occurs the
third day after broken to
overcast skies first
appear on the southern
side of the Tehachap
Range. However, the
thunderstorm activity is
usual ly confined to the
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Si erra Nevada and Tehachap
nmountai n ranges, with only a
broken m ddl e cl oud deck
drifting over the station for
two or three days.

Mountain Waves

-rhe Lenoore forecaster

must pay particular attention to
thi s phenonenon since all exits
fromthis valley require flight
over nountains. Muntain waves
are nearly stationary features
occurring on the | eeward side of
nost nountai n ranges, and are
general ly associated with the

hi gher ranges where the
necessary w nd speeds of 50
knots or nore at nmountain top

| evel are found. The direction
of the wind nust be within 30
degrees of the perpendicular to
t he nountain range. Cap, rotor
and lenticular clouds identify
nmount ai n waves. Cap cl ouds hug
the nountain top, rotor clouds
formon the | eeward side
parallel to the range, and

[ enticular clouds, which are the
nost significant type to an
observer, appear in layers up to
very high levels. There are
times when the wind is favorabl e
for a wave condition, but the

| ack of noisture may prevent
clouds fromformng. This

cl oudl ess type wave produces as
much turbul ence as the cloud
type, and is extrenely difficult
for a pilot to identify.
Cccasional ly, the cloudl ess type
can be distingui shed by dust
extending to great heights on
the | eeside of the nountain
range.

Tur bul ence i s the greatest
hazard produced by the nountain
wave. Associ ated areas of steady
updraft and downdraft may extend
to heights from2 to 20 tines
t he hei ght of the nmountain
peaks. Al nost as hazardous are
t he erroneous readi ngs
regi stered on pressure
altinmeters near the nountain

peaks (errors as nuch as
2,000 feet are possible).
Reduced visibility in

bl owi ng dust and cl oud-
shrouded nount ai ns tops
are additional hazards
associated with this
phenonenon.

Severe turbul ence
frequently can be found
extendi ng 150 nmil es
downwi nd of the nountain
range, when the winds are
greater than 50 knots at
the mountain top |evel
Moder ate turbul ence often
can be experienced up to
300 m | es downwi nd of the
range under the previously
stated conditions. Wen
winds are | ess than 50
knots at the nountain peak
| evel, a | esser degree of
turbul ence may be
experienced. Pilots, if
possi bl e, should fly clear
of the areas where wave
conditions exist. If this
is not feasible, one
should fly at a |l eve
is at l|east 50 percent
hi gher than the hei ght of
t he nount ai n range.

t hat

Forecast Verification

FOI’ ecast

verification is conpleted
in accordance with the
Naval Pacific Meteorol ogy
and Cceanography Facility
San Diego, California
Instruction 3147.1(). The
Forecast Duty O ficer wll
enter either the 09Z or
21Z 24 hour Term na

Aer odr ome Forecast (TAF)
on the forecast
verification format the
time it is issued. The
Forecast Verification
Petty Oficer will be
responsi ble for verifying
the forecasts submtting
nmont hl y averages to the
O ficer in Charge.
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A warning verification
formverifies | ocal warnings
(wi nd, stormand thunderstorm.
The duty observer will enter all
record and speci al observations
taken during the tine the
warning is in effect.
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SECTION 1V -
SPECIALIZED
FORECASTS

Optimum Path Aircraft
Routing System (OPARS)

The Optimum Path Aircraft
Routi ng System (OPARS) consi sts
of a set of conputer prograns
designed to help an aircraft

sel ect the safest, fastest, and
nost fuel efficient route
possi bl e. NPMOD forecasters

require approximately 2 hours

| ead-ti nme before schedul ed
departure in order to process an
OPARS request. For involved
cross-country flights, earlier
requests are advi sed (one day

| ead-tine).

Integrated Refractive
Effects Prediction System
(IREPS)

| REPS i s a shi pboard
envi ronment al data processing
and di splay system designed to
aid in the assessnent of the
i npact of | ower atnospheric
refractive effects on nava
systens. | REPS has been
devel oped to give conprehensive
refractive effect assessnents
for naval surveill ance,
conmuni cations, electronic
war f are, and weapons gui dance
systens. | REPS has been
successful |y used under
operational conditions aboard
CV/ CVNs to assess and exploit
refractive effects in tactica
situations. After the proper
envi ronment al data has been

EM

V-1

entered into | REPS, four
products are avail abl e:

Electro-Optical
Tactical Decision
Aids (EOTDA)

EOTDA is a software
nodel that predicts the
per f ormance of Precision
Qui ded Munitions (PGVY and
direct view optics based
on environmental and
tactical information.
output is expressed in
ternms of maxi mum detection
and | ock-on range.

Results are displayed in
al phanuneri c and graphic
formats. EOIDA supports
systens in the infrared,
TV (visible), and | aser
wavel engt hs. NPMOD Lenvoore
requires a mni num | ead-
time of 2 hours for this
product. Secure
conmmuni cati ons are
avai |l abl e using STU-I11
PH: 998-1019

The

Radiological Fallout

Forecasts

Radi ol ogi cal Fall out
nmessages are received at
NAVPACMETCOC DET Lenoore
via GATEGUARD from
NAVPACMETOCFAC San Di ego
and from FLENUMMETOCCEN
Monterey. NPMOF' s
nmessages contain pre-burst
predictions for pre-
sel ected | ocations and are
used to construct fallout
contours for the Lenoore
area. FNMOC s nessages
provi de a 24-hour forecast
for effective fallout for
the western Pacific and



the western United States. RADFO
nmessages are received on the
first Sunday of the nmonth, and
in the case of DEFCON TWD bei ng
set, would be received tw ce

dai ly.
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SECTION V -
ENVIRONMENTAL
EFFECTS

Fog

Fog i s the nost
signi ficant weat her phenonena
t hat devel ops over the | ocal
area, often restricting flight
operations. It nmost often occurs
during the winter nonths
(Novenber to February). Fog
frequently reduces ceiling
and/or visibility bel ow single
pil ot and/or below field
m ni muns during |late night and
early nmorning hours. At tinmes,
the field has renuni ned bel ow
single pilot mnimns four days
at a tine.

Thunderstorms and
Tornadoes.

Thunderstorns in the | oca
area occur only a fewtinmes a
year. Tenporary |IFR conditions,
locally gusty surface w nds, and
occasi onal funnel clouds may
acconpany heavi er
t hunder showers. Aircraft
fueling and weapons |l oading is
at the discretion of the
Qperations Duty Oficer (0ODO
during Thunderstorm Condition 11
and is curtailed during
Thunder storm Condition 1.

Specific Effects

Temperature extremes
affecting safe
Takeoff/Landing

MAXI MUM

Al RCRAFT

M NI MUM

F/ A- 18 60°C

-35°C

G 12

51°C

-54°C

Al icing conditions are
critical to the F/ A-18
aircraft. This aircraft
prone to FCD danage
because its engine intakes
are close to the | eading
edge where icing is nost
preval ent. Additionally,
all aircraft require
greater runway di stances
and nore accel eration tine
during hot weat her

conditi ons because the air
is | ess dense.

is

Cross-Wind limitations

Al RCRAFT Begins to
affect A/C

per f or mance

Al RCRAFT
CAN NOT
t ake off

F/ A- 18 15 Kts at

90°

30 kts at
90°

C 12 7 Kts at

90°

10 kts at
90°




SECTION VI - REFERENCES

ATP 45 (Reporting Nucl ear Detonations, Biological and chem cal Attacks)

Berry, Bollay, and Beers, Handbook of Meteorol ogy, McGawH I, New
York, 1945

EOTDA User’s Manual
GECPHYSI CS FLEET M SSI ON PROGRAM LI BRARY ( GFIVPL)

OPARS User’s Manual
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